Mechanisms of acetylcholine-induced relaxation in dog external and internal ophthalmic arteries.
Mechanisms underlying the relaxant response to acetylcholine (ACh) were examined in dog external (EOA) and internal ophthalmic arteries (IOA). Acetylcholine produced relaxation in EOA and IOA, partially contracted with prostaglandin (PG) F2 alpha. The relaxations induced by ACh in these arteries were not inhibited by endothelium denudation. The ACh (10(-8)-10(-5) M)-induced relaxations in EOA and IOA were abolished by treatment with atropine or indomethacin and markedly suppressed by tranylcypromine, a PGI2 synthesis inhibitor, but not influenced by hexamethonium. On the other hand, the relaxant response to the highest concentration used (10(-4) M) was partially attenuated but not abolished by treatment with atropine, indomethacin or hexamethonium. This relaxation under treatment with atropine was abolished by NG-nitro-L-arginine (L-NA), a nitric oxide synthase inhibitor, but not by indomethacin, whereas the response under treatment with hexamethonium was abolished by indomethacin, but not by L-NA. Combined treatment with indomethacin and L-NA or oxyhaemoglobin abolished the ACh (10(-4) M)-induced relaxation, or reversed it to a contraction. It may be concluded that relaxations induced by low concentrations of ACh in dog EOA and IOA are associated possibly with the release of PGI2 through activation of muscarinic receptors located in subendothelial tissues, including smooth muscle, and the relaxant response to the high concentration (10(-4) M) of ACh is mediated mainly by the release of nitric oxide through activation of nicotinic receptors in nitroxidergic nerves.